Materials: Sulfur (S8, ≥99.5 %), Dicyclopentadiene (DCPD), 5 Ethylidene-2-norbornene >98.5 % purity, Chloroform-d (CDCl3), Acetone, Acetonitrile, Toluene, THF, Methanol, and Hexane were purchased from Sigma Aldrich and used as received without further purification. 1,3-Diisopropenylbenzene (>97 %) was purchased from Tokyo Chemical Industry UK (TCI) and used as received. 
. Photographs of a sample of sulfur-limonene polysulfide. (a) After removing from a mould b) After 2 hours at room temperature c) After 24 hours at room temperature.
Powder X-ray diffraction (PXRD): Powder X-Ray Diffraction (PXRD) patterns were carried out on samples using a PAN analytical X'pert powder diffractometer using CuKα radiation.
Differential Scanning calorimetry (DSC):
Differential scanning calorimetry was carried out using Q2000 DSC (TA instruments). The method was a heat/cool/heat for three cycles; heating to 150 °C and cooling to -80 °C at a heating rate of 5 °C/min with Tzero Hermetic pans. Figure S2 . Representative DSC trace. Shown is 95 wt. % sulfur, 5 wt. % ENB co polymer, with a large Tm for elemental sulfur on both the first and second trace.
a) b) c)
. Figure S3 . Representative DSC trace. Shown is 90 wt. % sulfur, 10 wt. % ENB copolymer, with a small Tm for elemental sulfur on the first trace. A slight peak at ~110 °C is observed on the first cycle only, and while this could correspond to the melting transition (Tm) of elemental sulfur, such transitions have also been recently attributed to crystallisation of a long chain polysulfides as present in inverse vulcanised polymers.
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Figure S4. Representative DSC trace of 80 wt. % sulfur, 10 wt. % ENB copolymer, showing no melting transition for elemental sulfur. Figure S5 . TGA thermograms of poly(S-ENB) materials with varying compositions of ENB and sulfur. ENB was too volatile to obtain TGA data, however there is a clear decomposition for sulfur at ~ 250 °C and an increasing percentage of char mass remaining as the composition of ENB increases, suggesting a copolymer has successfully been synthesised.
FTIR:
Fourier transform infrared spectroscopy was carried out using Thermo Nicolet IR 2000 FT-IR using the KBr method. 
S-ENB (90% S) S-ENB (80% S) S-ENB (70% S) S-ENB (60% S) S-ENB (50% S) Sulfur
Figure S6. FTIR spectra of ENB and S-ENB copolymers containing 10 wt. % and 50 wt. % ENB.
Solubility studies: S-ENB (10 mg) of compositions 10-50 wt. % of ENB were added to a 12 mL vial. To this 10 mL of different solvents were added (acetone, acetonitrile, chloroform, hexane, methanol, THF, toluene, water). The solutions were left stirring for ~24 hours on a tube roller. Table S3 : Results were determined by >100 mg solid in 10 mL solvent and stirring overnight. Solubility's are given in mg/mL, IS= insoluble, trace= colour visible in solution but <1 mg/ mL.
NMR kinetics: A reaction of 50:50 S8: ENB was prepared, however was not cured overnight.
Two separate experiments were carried out heating the reaction mixture at 135 °C and 160 °C. Figure S7: NMR kinetics experiment conducted at 160 °C. ~20 mL aliquots were dissolved in CDCl3 and were taken at 10, 20, 30 and 40 minutes. 
H-C-S bond formation

Calculating Fukui indicies:
Spartan '16 V.2.0.3 (https://www.wavefun.com/) software was used to model crosslinkers and calculate Fukui indices. Limonene, DIB, ENB and DCPD were built and initially energy minimised using a MMFF94 forcefield. Equilibrium geometry calculations at ground state in gas with density functional theory (ωB97X-D, 6-31G*, total charge = neutral, unpaired electrons = 0). Single point energy energy calculations were then performed after this at ground state in gas with the same functional and basis set in both the anionic and cationic states (unpaired electron = 1). Natural atomic charges were used to calculate the condensed Fukui indices using the equation below. This must proceed with loss of hydrogen. This presumably occurs in the form of H2S, which we have detected produced from the reaction in significant quantities. Formation of DMS will lead to linear polymer subunits (a). Reaction of un-dehydrogenated limonene will lead to branching units (b). The relative solubility any low Tg suggests (a) to be the major component.
Gas capture:
Sulfur (5 g) and crosslinker (5 g, Table 5 ) were added to a 40 mL reaction vial with a stirrer bar. The vial was sealed with a rubber septum and connected with a tube ended with a needle to a measuring cylinder (100 mL). The measuring cylinder was pre filled with deionised water and was placed upside down in a 1 L beaker with water. The reaction mixture was heated to the normal reaction conditions for each crosslinker (Table S6 ) until each reaction produced no more gas. The largest volume of gas was collected for the reaction between sulfur and limonene (63 mL), the gas is thought to be mainly H2S and did trigger a H2S detector (alarm limit 2.4 ppm) on exposure. However, the H2S detector was not triggered by the gas produced in the reactions between sulfur and ENB. The gas released by the reaction of ENB with sulfur may mostly be ambient gasses dissolved in the monomers at room temperature, and released on heating, with H2S release negligible at these reaction conditions.
The higher the reaction temperature the larger the volume of gas collected. Each reaction was therefore conducted again at 135 °C to see the effects of reaction temperature (Table S7 ). The reaction for sulfur and ENB cannot be conducted any higher than 135 °C due to the boiling point of ENB being 147.6 °C. However, reactions of sulfur with both limonene and DCPD at 135 °C results in an incomplete reaction with the gases collected being negligible. The volume of gas collected is most likely the effects of both temperature and how susceptible the crosslinker is to losing hydrogen. It is important to note that there is a clear relationship between the volume of gas collected and the wt. % of sulfur that each crosslinker stabilises Table S6 . There is no evidence of any aromatic by product forming at this reaction time.
